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INTERNATIONAL PREL^NARY EXAMINATION REPORT ^otemational application No. 

PCT/AU2003/000707 



1 - With regard to the elements of the international application:* : — " 

I I the international application as originally filed. 

[x] the description, pages 1,2,4-12, as originally filed, 

pages , filed wife the demand, 

. P a 8 es 3 > received on 19 May 2004 with the letter of 19 May 2004 

IXj the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

. . P a S es 13-20, received on 19 May 2004 with the letter of 19 May 2004 

lXJ me drawings, pages 1-6, as originally filed, 

pages , filed with the demand, 
pages , received on with the letter of 
I I me sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2 ' M*? d !° *S Ia T a *> e ' al ! elemente above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. § 
These elements were available or furnished to this Authority in the following language which is- 
|_J the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ the language of pubUcation of the international application (under Rule 48.3(b)). 

n an^oTSf) 6 tranSlati ° n fiHDiShed f ° r *° PlUP0SeS of***™*™* Prelinunary examination (under Rules 55.2 

m ? r ™ gard to n ^»eotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: a PP"caaon, tne international 

LJ contained in the international application in written form. 

CH ffled together with the international application in computer readable form 

I | furnished subsequently to this Authority in written form. 

CH rumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. aisciosure m tne 

^ Si'SShed^ *" iDf0rmati0n reCOTded m com P uter reada ° le form is identical to the written sequence listing has 

. [_] The amendments have resulted in the cancellation of: 
the description, pages 
| | the claims, Nos. 
I | &e drawings, sheets/fig. 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** consi dered to 

iSSTwSSS-*^ bee "^ mis '' ed ' 0 ">f ™M>* Office in response to an invitation under Article 14 are referred to in this 
report as originally filed and are not annexed to this report since they do not contain amendments (Rules 70.16 and 7017) 

Any replacement sheet containing such amendments must be referred to under Item 1 and annexed to this report 
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V * 2^™^ St ? Cment Und if Artk ! e 35 < 2 > with re 8 ard to nove,t y. ^entive step or industrial applicability; citations 
and explanations supporting such statement ons 
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2. Citations and explanations (Rule 70.7) 

The following international search report citations have been considered for the purpose of this statement: 
Dl WO 1997/025568 A 
D2 WO 2000/067932 A 
D3 AU 27084/92 A 
D4 EP 0995942 A 



Novelty fNT) Claims 1 - 47 



The claims s are nove m the light of each of Dl - D4. The citations disclose safety systems which utilise a 
plurality of discrete laser beams arranged around a moving part of a machine to detect the presence of 
obstructions. The use of such narrow beams means that while obstructions can be detected at certain points 
around the moving part the exact location and extent of the obstruction cannot be determined. This can result in 
hazardous situations if the obstruction is located between the beams and therefore not detected. On the other 
hand, the claimed safety system provides an illumination region around a portion of the path of movement of the 
machine part which removes the possibility of obstructions being undetected at locations between beams. This 
paries of any obstructions in the illumination region to be determined, and movement of the 
machine part to be accordingly controlled. 



Inventive step AS) Claims 1 - 47 

The claims involve an inventive step for the same reasons as above. 

Industrial applicability (IA) Claims 1 - 47 

The claims satisfy the requirements for industrial applicability. 
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VI. 



Certain documents cited 



1 . Certain published documents (Rule 70.10) 

Publication date 



Application No. 
Patent No. 



(day/month/year) 



Filing date 
(day/month/year) 



Priority date ( valid claim) 
(day/month/year) 



P, A WO 2003/080268 A 



2 October 2003 



27 March 2003 



27 March 2002 



This citation discloses the region perpendicular to the path of the movement of machinery part being illuminated by a 
plurality of discrete planar laser beams, ie. there are gaps between the light beams. 



2. Non-written disclosures (Rule 70.9) 
Kind of non- written disclosure 



Date of non-written disclosure 
(day/month/year) 



Date of written disclosure referring to 

non-written disclosure 
(day/montli/year) 
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ie present invention attempts to overcome at least in part some of the 
aforementioned disadvantages of previous safety systems used for detecting the 
presence of obstructions in hazardous areas around machines having moving parts, 

SUMMARY OF THE INVENTION 
In accordance with one aspect of the present invention there is provided a safety 
system for use with a machine having a moving tool arranged to move through a 
known path of movement, the safety system being arranged to detect the presence of 
an obstruction in a region around a portion of said path deemed to be hazardous, the 
safety system is charactered by comprising: 

a light emitting means arranged to emit light generally perpendicular to the path of 
movement of the tool such that said region is illuminated; 

a light receiving means arranged to receive light from the light emitting means which 
has passed through said region; and 

a processing and control means arranged to receive information from the light 
receiving means and determine whether an obstruction exists in said region by the 
presence of one or more shadow regions cast on the light receiving means by the 
obstruction and to control movement of the tool dependent on the "presence of 
obstructions in said region. 

DESCRIPTION OF THE DRAWINGS 
The present invention will now be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure la is a view of a light emitting means and lens arrangement for illuminating a 
region under the tool, in accordance with the present invention; 
Figure lb is a view of an alternative embodiment of a light emitting means and lens 
arrangement for illuminating the region under the tool; 
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1 . A safety system for use with a machine having a moving tool arranged to move through 
a known path of movement, the safety system being arranged to detect the presence of an 
obstruction in a region around a portion of said path deemed to be hazardous, the safety 
system characterised by comprising: 

a light emitting means arranged to emit light generally perpendicular to the path of 
movement of the tool such that said region is illuminated; 

a light receiving means arranged to receive light from the light emitting means which has 
passed through said region; and 

a processing and control means arranged to receive information from the light receiving 
means and determine whether an obstruction exists in said region by the presence of one or 
more shadow regions cast on the light receiving means by the obstruction and to control 
movement of the tool dependent on the presence of obstructions in said region. 

2. A safety system in accordance with claim 1, characterised in that the processing and 
control means includes software residing on a computer having a memory means, wherein 
the processing and control means stores in the memory means the image received by the 
light receiving means when no obstructions are present in the region and compares the 
current image received by the light receiving means with the stored image of the 
unobstructed region and allows continued movement of the tool if the images are the same. 

3. A safety system in accordance with claim 1 or 2, characterised in that the processing and 
control means either slows or stops the movement of the tool if the processing and control 
means determines the presence of an obstruction in the region. 

4. A safety system in accordance with claim 3, characterised in that an input means is 
provided such that when the processing and control means slows or stops the movement of 
the tool, actuation of the input means by the operator informs the processing and control 
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means that continued movement of the tool is safe and the processing and control means 
resumes movement of the tool. 

5. A safety system in accordance with any one of the preceding claims, wherein the 
processing and control means is arranged to determine the vertical distance between a 

5 forward edge of the tool and an obstruction casting a shadow on the light receiving means 
and allows continued movement of the tool if the distance determined is greater than the 
distance required to stop the tool. 

6. A safety system in accordance with claim 5, characterised in that the processing and 
control means is arranged to determine the thickness of an obstruction casting a shadow on 

10 the light receiving means and allow continued movement of the tool should the thickness be 
less than a predetermined value, the predetermined value being a value determined to be 
small enough that the obstruction could not be a part of the operator's body. 

7. A safety system in accordance with any of claims 2 to 6, characterised in that the 
processing and control means stores in the memory means one or more maps made up of 

15 image information received by the light receiving means as the tool moves through the 
tool's path of movement, the or each map being determined to be safe for continued 
operation of the tool. 

8. A safety system in accordance with claim 7, characterised in that the processing and 
control means compares the image received by the light receiving means to the maps stored 

20 in the memory means and allows continued operation of the tool if the same. 

9. A safety system in accordance with claim 7, characterised in that the operator is 
provided with a means to instruct the processing and control means to store the image 
information created by the current pass of the tool in the memory means as a safe map. 

10. A safety system in accordance with any one of the preceding claims, characterised in 
25 that the light emitting means creates a generally parallel beam of light. 



15 W ■ 

11. A safety system in accordance with any one of the preceding claims, characterised in 

that the light receiving means is a charge coupled device. 

12. A safety system in accordance with any one of the preceding claims, characterised in 
that the light receiving means comprises a projection screen and a camera arranged to 
observe the image on the projection screen. 

13. A safety system in accordance with claim 12, characterised in that the charge coupled 
device utilises a relatively fast shutter speed to reduce the effects of ambient light. 

14. A safety system in accordance with any one of the preceding claims, characterised in 
that the light receiving means and the light emitting means are mounted to be stationary 
relative to the tool. 

15. A safety system in accordance with any one of the preceding claims, characterised in 
that a shadow mask is provided on the light emitting means and the processing and control 
means is arranged to recognise the shadow created by the shadow mask on the light 
receiving means to determine that the light emitting means is functioning. 

16. A safety system in accordance with claim 15, characterised in that a second shadow 
mask is provided also on the light receiving means and the processing and control means is 
arranged to detect whether the shadow mask of the light emitting means is in alignment 
with the second shadow mask of the light receiving means to determine if the safety system 
is in correct alignment. 

17. A safety system in accordance with any one of the preceding claims, characterised in 
that a display device is provided to display the images received by the light receiving 
means. 

18. A safety system in accordance with any one of the preceding claims, characterised in 
that the light emitting means comprises a light source and one or more transmitting end 
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lenses, the light source being arranged to transmit generally parallel to an axis parallel to 
the forward edge of the tool and through the region. 

19. A safety system in accordance with any one of the preceding claims, characterised in 
that one or more receiving end lenses are provided adjacent the light receiving means and 

5 the light receiving means is oriented to receive light passing through the receiving end 
lenses. 

20. A safety system in accordance with any one of the claims 1 to 17, characterised in that 
the light emitting means includes a light source and a transmitting end mirror, the light 
source being arranged to transmit light generally perpendicular to an axis parallel to the 

10 forward edge of the tool onto the transmitting end mirror such that the light is reflected to 
pass through the region. 

21. A safety system in accordance with claim 19, characterised in that the transmitting 
means includes two transmitting end convex lenses, the two transmitting end convex lenses 
being arranged such that the light reflected from the transmitting end mirror passes through 

15 the two transmitting end convex lenses. 

22. A safety system in accordance with any one of the preceding claims, characterised in 
that a receiving end mirror is provided adjacent the light receiving means, the receiving end 
mirror being arranged to reflect light that has passed through the region onto the light 
receiving means, the light receiving means being arranged to receive light travelling 

20 generally perpendicular to the axis parallel to the forward edge of the tool. 

23. A safety system in accordance with claim 22, characterised in that two receiving end 
convex lenses are provided, the two receiving end convex lenses being arranged such that 
the light travelling along the axis parallel to the forward edge passes through the two 
receiving end convex lenses before being reflected by the transmitting end mirror. 



